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[57] ABSTRACT‘ 
A transmission power control system for use in a radio 
includes a transmission unit having a ?rst variable atten 
uator for adjusting an intermediate frequency signal 
level, a converter for converting the output of the ?rst 
variable attenuator to a higher frequency band signal, a 
second variable attenuator for adjusting the output level 
of the converter, and a high output ampli?er for ampli 
fying the output of the second variable attenuator to 
provide an ampli?ed signal to a transmission antenna. 
The transmission unit also includes a ?rst transmission 
power controller for controlling transmission power 
based on the degree of attenuation of the ?rst variable 
attenuator, and a second transmission power controller 
for controlling the transmission power based on the 
degree of attenuation of the second variable attenuator. 
The ?rst transmission power controller or the second 
transmission power controller is activated by a switch 
based on the range of a receiving level data signal. 
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TRANSMISSION POWER CONTROL SYSTEM IN 
A RADIO APPARATUS 

This application is a continuation of application Ser. 
No. 07/495,985, ?led Mar. 20, 1990, now abandoned. 

BACKGROUND OF THE INVENTION 

The present invention relates to a transmission power 
control system in a radio apparatus for controlling 
transmission power on the transmission side of a radio 
communication system. ‘ 

Generally speaking, in a radio communication system 
for transmitting signals in free space, there is a possibil 
ity that the radio communication state will deteriorate 
due to fading caused in a space or due to interference 
from other radio communication systems. Therefore, 
when the propagation state is good, the transmission 
power is lowered to decrease interference with other 
systems. However, when the propagation state is bad, 
the transmission power is raised. Therefore, without 
causing an interference, the fading problem is solved 
and the transmission power is controlled in accordance 
with a receiving level data signal. 
FIG. 1 shows a block diagram of the transmission 

power control system in a general wireless apparatus. 
The system comprises a transmitter 1 (transmitting 
unit), a transmission antenna 2 for transmitting a trans 
mission signal from transmitter 1, a receiving antenna 3 
for receiving a signal from transmission antenna 2, a 
receiver 4 (receiving side), a level detecting process 
circuit 5 for detecting the receiving level of the receiver 
4 and for transmitting the receiving level to the trans 
mission side, and a transmission control circuit 6 for 
receiving receiving level information from the level 
detecting process circuit 5 and for controlling the trans 
mission power of the transmitter 1. 

Next, transmitter 1 and a conventional transmission 
power control system will be explained in detail by 
referring to the ?rst prior art example shown in FIG. 2. 
Transmitter 1 comprises a variable attenuator (VATT) 
1a for adjusting an intermediate wave (IF) signal level, 
a distortion compensator (PD) 112 for compensating the 
distortion of the output of the high output ampli?er 1e, 
an up-converter 10 for converting the output of the 
distortion compensator 1b to a signal of higher fre 
quency, a high power ampli?er (HPA) 1e, as mentioned 
above, for amplifying the output of up-converter 1c and 
outputting it to transmission antenna 2, and local oscilla 
tor If for an up-converter. 

Transmission control circuit 6 controls the transmis 
sion power by controlling variable attenuator 1a based 
on a detection signal having an output level obtained 
from high output ampli?er 1e and based on receiving 
level information obtained from a level detecting pro— 
cess circuit 5. However, the transmission power control 
system shown in FIG. 2 may sometime produce distor 
tion because the level relation between distortion com 
pensator 1b and high power ampli?er 1e changes when 
the gain change of the high output ampli?er 1e is cor 
rected by the intermediate frequency signal side. 
Another prior art transmission power control appara 

tus is shown in FIG. 3. In the second prior art shown in 
FIG. 3 a second variable attenuator 1d (when attenua 
tor 1a is called the ?rst variable attenuator) is inserted 
between up-converter 1c and high output ampli?er 1e. 
The second variable attenuator 1b is controlled by com 
parator 6a. Comparator 60 receives a detecting signal 
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2 
with output level information obtained from high out 
put ampli?er 1e and a previously set reference voltage, 
and then controls the second variable attenuator 1d 
based on the difference between the detecting signal 
and a reference voltage. The apparatus fortns a trans 
mission control unit by using transmission control cir 
cuit 6, which is the same as the apparatus shown in FIG. 
2, and the above-described comparator 6a. 
With this structure, the transmission power deter 

mined by the receiving level information is controlled 
by the ?rst variable attenuator la and the gain variable 
portion of high output ampli?er 1e is corrected by the 
second variable attenuator 1d. 
However, the prior art transmission power control 

system shown in FIG. 3 comprises a controlling system 
with a double loop structure, which makes the structure 
and control complicated. 

SUMMARY OF THE INVENTION 

An object of the present invention is to realize a 
highly reliable transmission power control system 
which simply controls two variable attenuators. 
A feature of the present invention resides in a trans 

mission power control system for use in a radio appara 
tus comprising a transmission unit, said transmission 
unit comprising a ?rst variable attenuator means for 
adjusting an intermediate frequency signal level, a con 
verter means for converting the output of said ?rst 
variable attenuator to a higher frequency band signal, a 
second variable attenuator means for adjusting the out 
put level of said converter means, a high output ampli 
?er means for amplifying the output of said second 
variable attenuator to provide an ampli?ed signal which 
is outputted to a transmission antenna, a ?rst transmis 
sion power control means for controlling transmission 
power based or the degree of attenuation of said ?rst 
variable attenuator means, a second transmission power 
control means for controlling the transmission power 
based on the degree of attenuation of said second vari 
able attenuator means, and switching means for making 
effective either said ?rst transmission power control 
means or said second transmission power control means 
in accordance with the range of a receiving level data 
signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram for showing a transmission 
power control system of a general radio apparatus, 
FIG. 2 is a block diagram of a ?rst prior art transmis 

sion power control apparatus, 
FIG. 3 shows a block diagram of a second prior art 

transmission power control apparatus, 
FIG. 4 is a block diagram showing the principle of 

the present invention, 
FIG. 5 shows the characteristic of the receiving level 

data signal according to the present invention, 
FIG. 6 is a block diagram showing the entire struc 

ture of the ?rst embodiment of the present invention, 
FIG. 7 is a block diagram showing the entire struc 

ture of the second embodiment of the present invention, 
FIG. 8 shows an offset circuit used on the receiving 

side in the second embodiment shown in FIG. 7, 
FIG. 9 is a graph for explaining the control scope of 

the transmission power according to the present inven 
tton, 
FIG. 10 is a graph for explaining the operation of the 

?rst variable attenuator used in the above embodiments 
of the present invention, 



5,313,658 
3 

FIG. 11 is a block diagram of another example of the 
second transmission power control means according to 
the present invention, 
FIG. 12 is a detailed circuit diagram of the level 

detecting process circuit used in the embodiments of the 
present invention, 
FIGS. 13A, 13B, 13C and 13D are graphs for explain 

ing the operation of the level detecting process circuit 
according to the present invention, 
FIG. 14A shows a circuit diagram of a window com 

parator, and 
FIG. 143 shows an operational chart of the window 

comparator. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 4 shows a block diagram of the principle of the 
present invention. In FIG. 4, transmission unit includes 
comprising a variable attenuator 10 for adjusting an 
intermediate frequency (IF) signal level, an up-con 
verter 10 for converting the output of the ?rst variable 
attenuator 1a to a signal of higher frequency band, a 
second variable attenuator id for adjusting the output 
level of up-converter 1c, a high output ampli?er (HPA) 
1e for amplifying the output of the second attenuation 
variable attenuator 1d and for outputting it to transmis 
sion antenna 2, and a local oscillator 1f for an up-con 
verter; 3 is a receiving antenna for receiving a signal 
from transmission antenna 2; 4 is a receiver (on the 
receiving side); and 5A is a level detecting process cir 
cuit for detecting the receiving level of the receiver 4 
and for transmitting the signal to the transmission side. 

In the present invention, level detecting process cir 
cuit 5A performs a receiving level detection function as 
in the prior art, and a receiving level clipping function 
as shown in FIG. 5. The receiving level clipping func 
tion clips receiving level information to a ?rst constant 
value A1 in a scope in which the receiving level is lower 
than the ?rst predetermined value B1. It further clips 
the receiving level information to a second constant 
value A2 (>Al) in a scope in which a receiving level is 
more than the second predetermined value B2 (>B1). 
The value varying along connecting the constant values 
A1 and A2 is output when the receiving level is be 
tween the predetermined values B1 and B2. 
A ?rst transmission power control unit 7 controls 

transmission power by controlling ?rst variable attenua 
tor 10 based on the receiving level data signal from level 
detecting process circuit 5A, and a second transmission 
power control unit 8 controls a transmission power by 
controlling the second variable attenuator 1d. The sec 
ond transmission power control unit 8 receives a detect 
ing signal having output level information provided 
from high output ampli?er 1e and a receiving level data 
signal as reference signal from level detecting process 
circuit 5A, and then controls the second variable attenu 
ator 10' based on the difference between the detecting 
signal and receiving level data signal. 
A switch unit 9 receives a receiving level data signal 

from level detecting process circuit 5A, and makes the 
output of the second transmission power control unit 8 
a constant value where the receiving level data signal is 
within a range between values A] and A2 (the receiving 
level is between the predetermined values B1 and B2). 
This, a transmission power control is performed by the 
?rst transmission power control unit 7 only. On the 
other hand, where the receiving level is less than prede 
termined value B1 or more than predetermined value 
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4 
B2, i.e., when the receiving level data signal is the con 
stant value A1 or the constant value A2, switching 
means 9 performs a switching operation so that power 
transmission control is conducted by the second trans 
mission power control unit. 
According to the" present invention with the above 

structure, when a receiving level data signal having 
receiving level information from receiver 4 and the 
upper and lower values clipped based on the character 
istic shown in FIG. 5 is transmitted to the transmission 
side, switch unit 9 determines whether or not it is a 
constant value Al or A2, or between A1 and A2. 
Where the receiving level data signal is between 

values A1 and A2, switch unit 9 maintains the output of 
the second transmission power control unit 8 constant, 
the transmission power control being performed by the 
?rst power transmission power control unit 7. The ?rst 
transmission control power control unit 7 controls the 
power of the transmission unit by controlling the ?rst 
variable attenuator 10 based on the receiving level sig 
nal during the period in which the receiving level data 
signal changes along the continuous line connecting the 
?rst constant value A1 with second constant value A2. 
On the other hand, where the receiving level data 

signal is at the clipped constant value A1 or A2, switch 
unit 9 activates the second transmission power control 
unit 8. Second transmission power control unit 8 con 
trols the power of the transmission unit by controlling 
the second variable attenuator 1d, based on the differ 
ence between the detecting signal having the output 
level information from high output ampli?er 1e and the 
receiving level data signal of the constant value A1 or 
A2 as the reference signal. The ?rst transmission power 
control unit 7 receives the receiving level data signal of 
the constant value A1 or A2, controls the ?rst variable 
attenuator 10 based on these values, and maintains the 
transmission power at a constant value in accordance 
with the receiving level data signal. 

This embodiment of the present invention will be 
explained in detail by referring to the drawings. FIG. 6 
is a block diagram of the entire structure of the ?rst 
embodiment. The wireless apparatus or transmission 
unit of the present embodiment comprises ?rst attenua 
tor 1a, distortion compensator lb, up-converter 10, 
second variable attenuator 10', high output ampli?er 1e 
and local oscillator If, as in the example shown in FIG. 
3. The signal from the transmission unit is transmitted 
from transmission antenna 2 and is received by the re 
ceiving antenna 3 of the receiver 4. 
The level detecting process circuit 5A for detecting 

the receiving level in receiver 4 transmits the receiving 
level to the transmission side and has the same receiving 
level clipping function as recited before in FIG. 5. 
Level detecting process circuit 5A receives the receiv 
ing level information from receiver 4 and outputs the 
receiving level data signal (analog value) clips the re 
ceiving level to the ?rst constant value A1 in a scope in 
which the receiving level is less than the ?rst predeter 
mined value Bl, outputs the receiving level data signal 
(analog value) clipped to the second constant value A2 
(>Al) in a scope in which the receiving level is more 
then the second predetermined value B2(>B1), and 
further outputs the receiving level data signal (analog 
value) varying along a continuous line connecting the 
constant value A1 with the constant value A2 where the 
receiving level is between the predetermined values B1 
and B2. 
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The transmission side provides the ?rst transmission 

power control unit 7 for inputting the receiving level 
data signal obtained from level detecting process circuit 
5A as the control voltage to the ?rst variable attenuator 
la, controls variable attenuator 1a to provide the trans 
mission power, and also provides the second transmis 
sion power control unit for controlling the second vari 
able attenuator ld to control the transmission power. 
The second transmission power control unit comprises 
comparator 8a, A/D converter 8b and D/A converter 
80. Comparator 80 receives a detection signal having 
output level information from high output ampli?er 1e 
and a receiving level data signal (analog value) from the 
level detecting process circuit 5A as the reference sig 
nal, and outputs a value representing the difference 
between the detecting signal and the receiving level 
data signal to the second variable attenuator 1d as the 
control voltage, thereby controlling the second variable 
attenuator 1d. 
A/D converter 8b converts an analog signal from 

comparator 8a to a digital signal, and D/A converter 8c 
again converts the digital signal from the A/D con 
verter 8b to the analog signal which is outputted to the 
second variable attenuator 1d. Respective converters 8b 
and 8c receive a clock signal necessary for the conver~ 
sion operation through a switch 9b from clock genera 
tor 10. 

Further, the transmission side of the present embodi 
ment includes switch unit 9 comprising window com 
parator 9a and switch 9b. Window comparator 90 re 
ceives a receiving level signal from level detecting pro 
cess circuit 5A and determines whether the receiving 
level data signal is in a range between constant values 
A1 and A2 (the receiving level is in a range between 
predetermined values B1 and B2) or whether the receiv 
ing level data signal is constant values A1 or A2 
(whether the receiving level is less than the predeter 
mined value B1 or more than the predetermined value 
B2). In the former case, switch 9b is opened (off), and in 
the latter case, switch 9b is closed (ON). 

Accordingly, where the clock signal is transmitted to 
converters 8b and 8c, and switch 9b is closed, the value 
of the difference from comparator 8a is transmitted to 
the second variable attenuator 1d. Thus, the second 
transmission power control unit 8 performs transmis 
sion power control. On the other hand, where switch 9b 
is opened, the clock signal transmitted to converters 8b 
and 8c is stopped and then the output of D/A converter 
8c is maintained at a constant value. Thus, the transmis 
sion power control is performed only by the ?rst trans 
mission power control unit 7. ‘ 
FIG. 7 is a block diagram showing the entire struc 

ture of the second embodiment of the present invention. 
The embodiment shown in FIG. 7 is the same as the 
embodiment shown in FIG. 6 except that the level de 
tecting process circuit 5A provided on the receiving 
side in the ?rst embodiment shown in FIG. 6 is pro 
vided at the transmission side, and the offset circuit to 
which the receiving level input through receiver 4 re 
mains at the receiving side. 
FIG. 8 shows an embodiment of an offset circuit 10 

which remains on the transmission side in FIG. 7. In 
FIG. 8, offset circuit 100 comprises an operational am 
pli?er for receiving an offset voltage and an AGC (au 
tomatic gain control) circuit for controlling voltage 
from receiver 4, as described later. 

In an embodiment of the power transmission control 
system constructed as recited above, when the receiv 
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6 
ing level data signal having receiving level information 
from receiver 4 and an upper and lower value clipped 
based on the characteristic shown in FIG. 5 is trans 
ferred to the transmission side, a window comparator 9a 
of switch unit 9 judges whether or not the receiving 
level data is a constant value A1 or A2 or whether or 
not it is between constant values A1 and A2. As shown 
in F IG. 9, the receiving level data signal is divided into 
a ?rst control range (transmission level control range) 
determined by the ?rst transmission power control unit 
7 and a ?rst variable attenuator la, and second control 
range (ALC auto level control operational range) deter 
mined by the comparator 8a and the second variable 
attenuator 1d. The second control range is called an 
ALC operation range in the present invention as it is in 
the prior art because the output of the transmitter unit is 
maintained as being the determined value, namely, a 
feedback control system is formed to absorb the gain 
variation of high‘output ampli?er 1e. On the other 
hand, the ?rst control range is called a transmission 
level control range because the ?rst control range 
should be distinguished from the ALC operational 
range. 
Where the receiving level data signal is between 

constant values Al and A2 (namely, where the receiv 
ing level data signal varies along the continuous line 
connecting the ?rst constant value A1 with the constant 
value A2), switch 9b is opened by window comparator 
9a and the transmission of the clock signal to converters 
8b and 8c is stopped. Therefore, immediately previous 
receiving output (control voltage) from D/A converter 
unit 80, is maintained and the control operation by com 
parator 8a is stopped. Thus, the variation of the gain of 
high output ampli?er 1e is not corrected by the second 
variable attenuator 1d. 
The receiving level data signal output from level 

detecting process circuit 5A is input to the ?rst variable 
attenuator 1a as a control voltage, and the attenuation 
quantity characteristic is adjusted by variable attenuator 
1d based on the receiving level data signal as shown in 
FIG. 10, thereby controlling the transmission power. 
As shown in FIGS. 9 and 10, in the case of a high re 
ceiving level (high receiving level signal), the attenua 
tion quantity of variable attenuator la is made large, 
thereby decreasing the transmission power, while in the 
case of a lower receiving level (lower receiving data 
signal) the attenuation amount of variable attenuator 1a 
is made small, thereby increasing the transmission 
power. 
Where the receiving level signal is clipped constant 

value A1 or A2, switch 9b is closed by window compar 
ator 9a and the clock signal is transmitted to converters 
8b and 80. Therefore, the analog signal from compara 
tor 8a is converted to the digital signal by the D/A 
converter 8b and then reconverted to the analog signal 
by the D/A converter 80. Then the converted analog 
signal is outputted to the second attenuator 1d. Thus, 
the transmission power control is performed by com 
parator 8a. 
Comparator 8a receives a detection signal from high 

output ampli?er 1e and the receiving level data signal of 
a constant value A1 or A2 which is clipped by a high 
receiving level or low-receiving level. The value of the 
difference between these signals is output to second 
variable attenuator 1d as a control voltage, thereby 
controlling the second variable attenuator 1d and subse 
quently the transmission power of the transmission unit. 
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Therefore, a gain variation of high-output ampli?er leis 
corrected. 
The receiving level data signal input to comparator 

80 as a reference signal becomes an analog signal of a 
constant value A1 or A2 in accordance with the high 
receiving level or the lower-receiving level as described 
above. This constant value is used as a control voltage 
of the ALC loop. Therefore, the present invention need 
not provide a reference voltage generator similar to the 
one in the prior art and then two kinds of ALC opera 
tional ranges (the second control ranges) can be pro 
vided, thereby achieving an output level of the stable 
transmission power. 

During the period in which the transmission power is 
controlled by the second variable attenuator 1d, ?rst 
transmission power control unit 7 receives the receiving 
level data signal of a constant value A1 or A2, controls 
the ?rst variable attenuator 10 based on the receiving 
level data signal and controls the transmission power to 
provide a constant value in accordance with the receiv 
ing data signal. 
As described above, according to the transmission 

power control system of the present embodiment, al 
though the transmission power control system com 
prises a double loop structure having two variable at 
tenuators 1a and 1d, the two variable attenuators 1a and 
1d are independently controlled by ?rst transmission 
power control unit 7 and comparator 80, respectively. 
Control is based on the receiving level data signal hav 
ing the receiving level information and an upper and 
lower clipped values. The power transmission control 
system of the present invention is thus equivalent to a 
single loop structure, thereby avoiding complicated 
control, increasing ?exibility of design with regard to 
characteristics of a control system, and realizing assured 
and highly credible transmission power control. 

In the present embodiment, the receiving level data 
signal which is clipped to a constant value A1 or A2, in 
accordance with the high receiving level or low receiv 
ing level, is used as a control voltage of an ALC loop. 
Thus, the present invention does not need the reference 
voltage generator required in the prior art and can de 
termine two kinds of ALC operational ranges. There 
fore, the operational level relationship between the 
distortion compensator 1b and high-output ampli?er 1e 
can be maintained in a good state and stable transmis 
sion power of the output level can be achieved. 
FIG. 11 shows a block diagram of another embodi 

ment of the second transmission power control unit. In 
FIG. 11, the second transmission power control unit 8 
comprises comparator 8:1 for obtaining the value differ 
ence between the detection signal from high-output 
ampli?er 1e and the receiving level data from level 
detecting process circuit 5A, an operational ampli?er to 
which the output of the comparator 8a is input, ?eld 
effect transistor (FET) 12 to which the output of an 
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operational ampli?er 11 is input, capacitor 13 which is I 
charged when ?eld effect transistor 12 is turned on, and 
an operational ampli?er 14 to which the voltage of 
capacitor 13 is input. 
A combination of A/D converter 8b and D/A con 

verter 8c in FIG. 6 produces a sample hold function 
realized by a charge stored in capacitor 13 in FIG. 11. 
When switch 9b is on and sampling pulse generator 100 
produces an “L” level output, ?eld effect transistor 12 is 
turned on and capacitor 13 is charged. When the output 
of sample hold pulse generator 10:: becomes “H”, the 
?eld effect transistor 12 is turned off, and capacitor 13 
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8 
falls to the immediately previous voltage and the output 
voltage of operational ampli?er 14 is held at the imme 
diately previous voltage. When switch 911 is open, ?eld 
effect transistor 12 is turned off and the output of the 
operational ampli?er 14 maintains the immediately pre 
vious voltage. Sampling pulse generator 100 is almost 
identical to clock generator 10 in FIG, 6, but the time 
interval of the voltage “H” and “L” is different. Thus, 
the period THin which the voltage is high is longer than 
the period TL in which the voltage is low. 
FIG. 12 is a block diagram of an embodiment of the 

level detecting process circuit. In the same manner as in 
FIG. 6, level detecting process circuit 5A is provided 
on the receiving side, but where level detecting process 
circuit 5A is provided on the transmission side as shown 
in FIG. 7, offset circuit 10 is inserted between receiver 
4 and level detecting process circuit 5A as described 
above. 

In FIG. 12, the receiver 4, comprising ampli?er 15 
for amplifying the received radio wave, down con 
verter 16 for converting a signal of the high frequency 
band to the intermediate frequency band, local oscilla 
tor 17, and AGC (automatic gain controller) ampli?er 
18, provides level detecting process circuit 5A with the 
AGC control voltage. Level detecting process circuit 
5A comprises an operational ampli?er 20 for amplifying 
an AGC control voltage input from receiver 4, attenua 
tor 21 for attenuating the output, and phase converter 
ampli?er 22 for reversing the phase of the output from 
attenuator 21. 
FIGS. 13A to 13B are views for explaining the opera 

tion of the embodiment of the level detecting process 
circuit 5A. In FIG. 13A, the relationship between the 
AGC control voltage and the receiving level is shown. 
The AGC control voltage is ampli?ed by the opera 
tional ampli?er 20, but the output level does not become 
more than the power source voltage of the operational 
ampli?er. The power source voltage is clipped at a low 
receiving level. When the receiving level is high, the 
output does not reduce completely to 0, but reaches a 
constant value at a certain remaining voltage, as shown 
in FIG. 13B. The output voltage operational ampli?er 
20 is subjected to level adjustment by attenuator 21 so 
that the output voltage of the operational ampli?er 20 
reaches an effective level as a receiving level data sig 
nal. The output of the attenuator 21 is shown in FIG. 
13C, and is reversed in phase from the input to the level 
detecting process circuit 5A. Thus, the output of the 
attenuator is subjected to a phase inverted by opera 
tional ampli?er 22 with a gain of -l, thereby being 
outputted as the receiving level data signal as shown in 
FIG. 13D. 
FIG. 14A shows a circuit diagram of an embodiment 

of the window comparator 90 shown in FIGS. 6 and 7. 
FIG. 14B is a view for explaining the operation. In FIG. 
14A, window comparator 911 comprises a comparator 
23 having a (—) input terminal for receiving the receiv 
ing level data signal and a (+) input terminal for receiv 
ing a reference voltage VREF(—) complying with a ?rst 
constant value A1 of the receiving data signal, compar 
ator 24 having a (+) input terminal for receiving the 
receiving level data signal and a (—) input terminal for 
receiving a reference voltage VRE;(+) complying with 
the second constant value A2 of the receiving data 
signal, and NPN transistor 25 having a base to which 
the output of these comparators are input through re 
spective diodes and providing the collector voltage as 
the output. 
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In FIG. 14B, when the input voltage to the window 
comparator is equal to the reference value complying 
with the ?rst predetermined value A1 of the receiving 
level data or is less than the reference value (the latter 
case correspond to the case in which the receiving level 
signal is equal to the reference value as the receiving 
level data signal is clipped to the constant value A1 
when the receiving level data signal is lower than the 
reference value), the output of the comparator 23 is “H” 
and the output of the comparator 24 is “L”. Thus, tran 
sistor 25 is driven by a diode on the comparator 23 side 
and is turned on, thereby enabling the output of the 
window comparator to be “L”. Where the input volt 
age is equal to the second constant value A2 of the 
receiving level data signal, the output of comparator 23 
is “L", the output of comparator 24 is “H” and thus the 
transistor 25 is turned on and the output VOUT is “L”. 
In contrast, where the input voltage is between the two 
reference values, the outputs of both comparators 23 
and 24 become “L”. Thus, the transistor 25 is turned off, 
thereby providing the output of “H”. Therefore, when 
a receiving level data signal is between two constant 
values A1 and A2, switch 912 shown in FIGS. 6 and 7 is 
turned on. Thus, the clock signal is provided to A/D 
converter 8b and D/A converter 80. As described 
above in detail, the present invention can provide a 
stable and highly credible transmission power control 
system and is useful for radio communication utilizing 
propagation in a free space. 
What is claimed is: 
1. A transmission power control system for use in a 

radio apparatus comprising a transmission side includ 
ing a transmission antenna and a transmission unit pro 
vided with a receiving level data signal from a receiver, 
said transmission unit comprising: 

?rst variable attenuator means for adjusting an inter 
mediate frequency signal level to generate a ?rst 
output; 

10 
2. The transmission power control system for use in a 

radio apparatus according to claim 1, wherein a receiv‘ 
, ing unit of said radio apparatus includes level detecting 
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process circuit means for outputting the receiving level 
data signal to said transmission side, 

said receiving level data signal being clipped at a ?rst 
constant value when it is lower than the ?rst prede 
termined value, being clipped at a second constant 
value when it is larger than the second predeter 
mined value which is different from said ?rst con 
stant value, and varying along a continuous line 
connecting said ?rst constant value with said sec 
ond constant value where said receiving level is 
between the ?rst predetermined value and the sec 
ond predetermined value. 

3. The transmission power control system for use in a 
radio apparatus according to claim 1, further compris 
ing: 

a receiving unit including offset circuit means having 
a non-converted input terminal for receiving an 
AGC control voltage and an inverting input termi 
nal for receiving an offset voltage; and 

level detecting process circuit means for receiving an 
output from said offset circuit means and for out 
putting the receiving level data signal to said trans 
mission side, 

said receiving level data signal being clipped at a ?rst 
constant value when it is lower than the ?rst prede~ 
termined value, being clipped at a second constant 
value which is different from said ?rst constant 
value, when it is larger than the second predeter 
mined value which is different from said ?rst pre 
determined value, and varying along a continuous 
line connecting said ?rst constant value with said 
second constant value where said receiving level is 
between the ?rst predetermined value and the sec 
ond predetermined value. 

4. The transmission power control system in a radio 
converter means for converting the ?rst output of 40 apparatus according to claim 2, wherein 

said ?rst variable attenuator means to a higher 
frequency band signal; 

second variable attenuator means for adjusting an 
output level of the higher frequency band signal, to 
generate a second output; 

high output ampli?er means for amplifying the sec 
ond output to provide an ampli?ed signal which is 
output to the transmission antenna, and for generat 
ing a detection signal indicating a level of the am 
pli?ed signal; 

?rst transmission power control means for control 
ling transmission power by controlling the degree 
of attenuation of said ?rst variable attenuator 
means based on a value of said receiving level data 
signal; 

second transmission power control means for con 
trolling the transmission power by controlling the 
degree of attenuation of said second variable atten 
uator means based on a value of said receiving level 
data signal and the detection signal; and 

switching means for activating said second transmis 
sion power control means to control the transmis 
sion power based on whether the receiving level 
data signal is below a ?rst predetermined value and 
based on whether the receiving level data signal is 
above a second predetermined value, the second 
predetermined value being different than the ?rst 
predetermined value. 

45 
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said ?rst transmission power control means controls 
the degree of attenuation of said ?rst variable atten 
uator in accordance with a value of said receiving 
level data signal when the receiving level data 
signal transmitted from said level detection process 
circuit means is in a range in which it varies along 
a line connecting said ?rst constant value with the 
second constant value. 

5. The transmission power control system for use in a 
radio apparatus according to claim 2, wherein said sec 
ond transmission power control means controls the 
degree of attenuation of said second variable attenuator 
based on a difference in value between the detection 
signal having output level information from said high 
output ampli?er and said receiving level data signal 
when the receiving level data signal transmitted from 
said level detection process circuit is equal to said ?rst 
constant value or said second constant value. 

6. A transmission power control system for use in a 
radio apparatus comprising a transmission side includ 
ing a transmission antenna and a transmission unit pro 
vided with a receiving level data signal, said transmis 
sion unit comprising: 

?rst variable attenuator means for adjusting an inter 
mediate frequency signal level; 

converter means for converting the output of said 
?rst variable attenuator to a higher frequency band 
signal; 
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second variable attenuator means for adjusting the 
output level of said converter means; 

high output ampli?er means for amplifying the output 
of said second variable attenuator to provide an 
ampli?ed signal which is output to the transmission 
antenna; 4 

?rst transmission power control means for control 
ling transmission power by controlling the degree 
of attenuation of said ?rst variable attenuator 
means; 

second transmission power control means for con 
trolling the transmission power by controlling the 
degree of attenuation of said second variable atten 
uator means; and 

switching means for activating one of said ?rst trans 
mission power control means and said second 
transmission power control means in accordance 
with a range of the receiving level data signal, 

wherein a receiving unit of said radio apparatus in 
cludes level detecting process circuit means for 
outputting the receiving level data signal to said 
transmission side, 

said receiving level data signal being clipped at a ?rst 
constant value when it is lower than the ?rst prede 
termined value, being clipped at a second constant 
value when it is larger than the second predeter 
mined value which is different from said ?rst con 
stant value, and varying along a continuous line 
connecting said ?rst constant value with said sec 
ond constant value where said receiving level is 
between the ?rst predetermined value and the sec 
ond predetermined value, and 

said transmission power control system further com 
prising: 

window comparator means for detecting when the 
receiving level data signal from said level detection 
process circuit is equal to said ?rst constant value 
or second constant value, a second switching 
means outputting a clock signal to said second 
transmission power control means when said re 
ceiving level data signal is equal to one of said 
constant values. 

7. The transmission power control system for use in a 
radio apparatus according to claim 6, wherein said sec 
ond transmission power control unit includes compara 
tor means for detecting the difference in value between 
a detection signal from said high output ampli?er means 
and the receiving level data signal from said level de 
tecting process circuit means, 

analog/digital converter means for converting the 
output of said comparator means to a digital signal 
by using a clock signal output from said second 
switching means, and 

digital/analog converter means for converting the 
output of said analog/digital converter means to an 
analog signal which is outputted to said second 
variable attenuator. 

8. The transmission power control system for use in a 
radio apparatus according to claim 6, wherein said sec 
ond transmission power control means includes 
comparator means for detecting a difference in value 
between the detection signal from said high output 
ampli?er and the receiving level data signal from 
said level detection process circuit, 

a ?rst operational ampli?er for receiving the output 
of said comparator means, 
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a transistor means for outputting the signal output 
from said operational ampli?er means when the 
clock signal from said switching means is logic 0, 

a capacitor means for storing a charge input from said 
transistor means, and 

a second operational ampli?er for receiving an input 
from said capacitor. 

9. A transmission power control system for use in a 
radio apparatus comprising a transmission side includ 
ing a transmission antenna and a transmission unit pro 
vided with a receiving level data signal, said transmis 
sion unit comprising: 

?rst variable attenuator means for adjusting an inter 
mediate frequency signal level; 

converter means for converting the output of said 
?rst variable attenuator to a higher frequency band 
signal; 

second variable attenuator means for adjusting the 
output level of said converter means; 

high output ampli?er means for amplifying the output 
of said second variable attenuator to provide an 
ampli?ed signal which is output to the transmission 
antenna; ' 

?rst transmission power control means for control 
ling transmission power by controlling the degree 
of attenuation of said ?rst variable attenuator 
means; 

second transmission power control means for con 
trolling the transmission power by controlling the 
degree of attenuation of said second variable atten 

' uator means; and 

switching means for activating one of said ?rst trans 
mission power control means and said second 
transmission power control means in accordance 
with a range of the receiving level data signal, 

wherein a receiving unit of said radio apparatus in 
cludes level detecting process circuit means for 
outputting the receiving level data signal to said 
transmission side, 

said receiving level data signal being clipped at a ?rst 
constant value when it is lower than the ?rst prede 
termined value, being clipped at a second constant 
value when it is larger than the second predeter 
mined value which is different from said ?rst con 
stant value, and varying along a continuous line 
connecting said ?rst constant value with said sec 
ond constant value where said receiving level is 
between the ?rst predetermined value and the sec 
ond predetermined value, and 

said level detecting process circuit means including 
means for amplifying an AGC control voltage and 

clipping maximum output voltage by a source volt 
age, 

attenuator means for decreasing the output of said 
ampli?er means and for clipping the maximum 
output value and the minimum output value, and 

an ampli?er for performing a phase conversion of the 
output of said attenuator means. 

10. The transmission power control system for use in 
a radio apparatus according to claim 6, wherein said 
window comparator comprises: 

a ?rst comparator for outputting logic 0 when said 
receiving level data signal value is larger than said 
?rst constant value and for producing logic 1 when 
said receiving data signal value and said ?rst con 
stant value are equal to each other, 

a second comparator for producing logic 0 when said 
receiving level data signal value is less than said 



5,313,658 
13 

second constant value and for producing logic 1 
when both said receiving level data signal value 
and said second constant value are equal to each 
other, and 

transistor means for receiving the output of said ?rst 
and second comparators and for producing an out 
put signal from a collector of said transistor means. 

11. A method for controlling transmission power of a 
radio apparatus supplied with an intermediate fre 
quency signal, comprising the steps of: 

a) attenuating a level of the intermediate frequency 
signal; 

b) converting the intermediate frequency signal atten 
uated in said step (a) into a higher frequency signal; 

c) attenuating a level of the higher frequency signal; 
d) amplifying the higher frequency signal attenuated 

in said step (c) to provide a transmission signal; 
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e) generating a detecting signal based on the transmis 

sion signal; 
1) transmitting the transmission signal; 
g) receiving the transmission signal; 
h) generating a receiving level data signal based on 

the transmission signal received in said step (g); 
i) controlling the attenuating of said step (a) based on 

v the receiving level data signal when a level of the 
receiving level data signal is between ?rst and sec‘ 
ond predetermined values, the second predeter 
mined value being greater than the ?rst predeter 
mined value; and 

j) controlling the attenuating of said step (c) based on 
the detecting signal and the receiving level data 
signal when the level of the receiving level data 
signal is equal to or below the first predetermined 
value and equal to or above the second predeter 
mined value. 

1 i i t t 


